Parathyroid hormone and parathyroid hormone-related protein inhibit phasic contraction of pig duodenal smooth muscle.
Parathyroid hormone (PTH) and a newly discovered PTH-related protein (PTHrP), which has amino-terminal homology with PTH, are potent relaxants of rat gastrointestinal tissues. Since their gastrointestinal relaxant effects have been described only in the rat, we examined their actions in another mammalian species in order to evaluate whether the relaxant property was more generally applicable. Longitudinal smooth muscle strips were obtained from the pig duodenum. The mucosa was removed, the strips were mounted in a tissue chamber, and changes in phasic contraction were detected with a force-displacement transducer and recorded using a polygraph. Acetylcholine-induced phasic contraction was inhibited rapidly in a dose-related manner by [Nle8,18,Tyr34]-bPTH-(1-34)-amide, or hPTHrP-(1-34). The IC50 values for these peptides were 2.6 nM and 6.1 nM, respectively. The maximal effect of both peptides was observed at 60 nM with an 84% decrease of the acetylcholine-induced contraction. At 400 nM, the PTH antagonist, [Nle8,18,Tyr34]-bPTH-(3-34)-amide, had no effect by itself. However, the same 400 nM concentration of this peptide totally blocked the decrease in phasic contraction induced by 10 nM of the bPTH-(1-34) analogue or hPTHrP-(1-34). Our results show that receptors for PTH or PTHrP are present in the muscular layer of the pig duodenum and that activation of these receptors inhibits the phasic contraction of the tissue. Furthermore, the ability of PTH-related peptides to relax gastrointestinal smooth muscle is not restricted to the rat.